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LOOP FASTENING COMPONENT MADE FROM 
THERMALLY RETRACTED MATERIALS 

FIELD OF THE INVENTION 

This invention is directed to a loop component of a hook and loop 
fastener, and a method for making the loop component. 

BACKGROUND OF THE INVENTION 

A number of fastening systems, such as diaper fastening systems, 
incorporate a hook and loop system for easy fastening and release. The hook 
component typically includes a flat plastic sheet laminate with a number of protruding 
hooks that engage with a loop component having a number of loops protruding from 
a second flat plastic sheet. Various types of loop components can be made in a 
number of different ways. Methods for making loop components typically entail a 
number of steps in order to stabilize the loop component both during and after 
production. For example, methods involving creped loop materials and mechanically 
necked stretched materials require extra process steps to stabilize the web. 
Furthermore, softness of the loop component is sometimes sacrificed in order to 
improve a manufacturing process for making the loop component. 

There is a need or desire for a loop component of a hook and loop 
fastener that can be made efficiently and retain its softness. 

SUMMARY OF THE INVENTION 
The present invention is directed to a loop component of a hook and 
loop fastener made of a thermally retracted material. The loop component is made 
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by applying heat to one side of a thermally retractable web, thereby causing the 
material to retract. More specifically, the fibers are heated, drawn and then quenched 
in a drawn state, such that the fibers tend to retract. The retraction allows a second 
side of the web to gather into loops. Added stability is achieved on the heated side 
of the thermally retracted material by thermally bonding the fibers together. 

For example, an S-weave bond pattern spunbond web can be passed 
under a hot air knife with sufficient heat to allow the material to retract. A vacuum 
applied to a forming wire during the process is then controlled, thereby allowing the 
web to move in the direction of retraction. A resulting loop component maintains the 
softness of the thermally retractable web and is retracted in a cross direction. 

With the foregoing in mind, it is a feature and advantage of the 
invention to provide a loop component of a hook and loop fastener that is efficient to 
manufacture and maintains the softness of the raw material. It is another feature and 
advantage of the invention to provide an efficient method of making a loop 
component of a hook and loop fastener. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view of a hook component and a loop component prior 
to engagement with one another; 

Fig. 2 is a side view of a loop component; 

Fig. 3 is a plan view of apparatus for making a loop component; 
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Fig. 4 is a plan view of apparatus, including a zoned hot air knife, for 

making a loop component; and 

Fig. 5 is a top view of a loop component having an S-weave bond 

pattern. 

DEFINITIONS 

Within the context of this specification, each term or phrase below will 
include the following meaning or meanings. 

"Cross direction" refers to the width direction of a fabric, generally 
perpendicular to the direction in which it is or was produced. 

"Machine direction" refers to the length direction of a fabric, in the 

direction in which it is or was produced. 

"Polymers" include, but are not limited to, homopolymers, copolymers, 
such as for example, block, graft, random and alternating copolymers, terpolymers, 
. and blends and modifications thereof. Furthermore, unless otherwise specifically 
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limited, the term "polymer" shall include all possible geometrical configurations of 
the material. These configurations include, but are not limited to isotactic, 

syndiotactic and atactic symmetries. 

"Releasably attached," "releasably engaged" and variations thereofrefer 
to two elements being connected or correctable such that the elements tend to remain 
connected absent a separation force applied to one or both of the elements, and the 
elements being capable of separation without substantial permanent deformation or 
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rupture. The required separation force is typically beyond that encountered while 

wearing the absorbent garment. 

"Thermally retractable" refers to a material that retracts, or draws back, 

when exposed to a certain threshold of heat. 

These terms may be defined with additional language in the remaining 

portions of the specification. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

The present invention is directed to a loop component of a hook and 

loop fastener and a method of making the loop component. The loop component is 

made of a thermally retractable material. 

This loop component is particularly suitable for use in fastening systems 
on disposable absorbent articles. Examples of such suitable articles include diapers, 
training pants, feminine hygiene products, incontinence products, other personal care 
or health care garments, including medical garments, or the like. 

As shown in Fig. 1 , a hook component 20 and a loop component 22 can 
be brought together to be releasably attached, or releasably engaged, to one another. 
The hook component 20 has a number of individual hooks 24 protruding generally 
perpendicularly from a resilient hook backing material 26. Similarly, the loop 
component 22 has a number of individual loops 28 protruding generally 
perpendicularly from a resilient loop material 30. The individual hooks 24 and the 
individual loops 28, when brought into contact with one another, engage with one 
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another, with the hooks 24 latching onto the loops 28, until forcibly separated, thereby 

pulling the hooks 24 out of the loops 28. 

A number of different hook components 20 are suitable for use with the 
loop component 22 of the present invention. One example of a suitable hook 
ponent 20 is available from Velcro, U.S.A., of Manchester, New Hampshire, 
under the trade designation HTH-851. Other suitable hook components 20 are also 
available from Velcro, U.S.A. Individual hooks 24 typically have a base portion that 
extends roughly perpendicularly from the hook backing material 26 and a free end 
extending from the base portion that is curved or angled to enable engagement with 
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a corresponding loop 28 on the loop component 22. The hooks 24 are typically co- 
formed with the hook backing material 26. 

Suitable hook components 20 generally have between about 16 and 
about 620 hooks per square centimeter, or between about 124 and about 388 hooks 
per square centimeter, or between about 155 and about 310 hooks per square 
centimeter. The hooks 24 suitably have a height of from about 0.00254 centimeter 
(cm) to about 0.19 cm, or from about 0.0381 cm to about 0.0762 cm. The hooks are 
suitably molded or extruded from a thermoplastic polymer selected from polyamides, 
polyesters, polyolefins (e.g. polypropylene or polyethylene) or another suitable 
material. Likewise, the hook backing material 26 can be made of any of these or any 
other suitable materials. The hook backing material 26 generally has a thickness in 
of between about 0.5 millimeter (mm) and about 5 mm, suitably in a range of 
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between about 0.8 mm and 3 mm, with a basis weight in a range of from about 20 
grams per square meter to about 70 grams per square meter. 

The loop component 22 of the present invention is essentially one layer 
of a thermally retractable, fibrous material, shown in Fig. 2. Alternatively, a 
multilayer, thermally retractable, fibrous material can be used to form the loop 
component 22 of the present invention. Fibers of the material form loops 28 on a first 
side 32 of the material and are thermally bonded on a second side 34 of the material, 
thereby stabilizing the fibers and creating a relatively smooth surface on the second 
side 34 of the material. The fibers are continuous between the first side 32 and the 
second side 34, such that a single fiber can form multiple loops 28 and each of the 
loops 28 are separated from one another by thermally bonded portions 36 of the fiber 

on the second side 34 of the material. 

The loops 28 are not necessarily of a uniform height, but preferably 
have a height in a range of from about 0.00254 cm to about 0.19 cm, or from about 
0.0381 cm to about 0.0762 cm. The loop backing 30 includes the bonded portions 36 
of the fibrous material and is, therefore, the thickness of the thermally bonded fibers 
on the second side 34 of the material. Thus, the loop backing 30 is suitably no thicker 
than about 0.04 cm, more suitably no thicker than about 0.01 cm, even more suitably 
no thicker than about 0.0025 cm. The loop backing 30 should have a thickness of at 
least about 0.000254 cm, suitably at least about 0.000381 cm. The density of the 
loops 28 on the loop component 22 is largely dependent on the type of thermally 
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retractable, fibrous material used, and can range from about 16 to about 620 loops per 
square centimeter, or from about 124 to about 388 loops per square centimeter, or 
from about 155 to about 310 loops per square centimeter. 

As mentioned, the loop component 22 of the present invention is made 
of a thermally retractable, fibrous material. The material is suitably a nonwoven web 
in the form of a bonded carded web, a spunbonded web, or a meltblown web. As 
mentioned, the material can also be a multilayer material with, for example, at least 
one layer of a meltblown web and at least one layer of a spunbonded web, or any 
other suitable combination of nonwoven webs. The multiple layers of the multilayer 
material are suitably thermally bonded to one another, and can differ from one another 
in terms of resin, denier, basis weight, or other material characteristics or 

combinations thereof. 

The nonwoven web, or webs, is suitably a polymer or combination of 
polymers, such as polyolefins, polyesters, polyamides, and elastomeric thermoplastic 
polymers. Examples of suitable polyolefins include polyethylene, polypropylene, 
polybutene, ethylene copolymers, propylene copolymers, and butene copolymers. 

Suitable elastomeric thermoplastic polymers for the material of the 
present invention include those made from block copolymers such as polyurethanes, 
copolyether esters, polyamide polyether block copolymers, polyester block amide 
copolymers, ethylene vinyl acetates (EVA), block copolymers having the general 
formula A-B-A' or A-B like copoly(styrene/ethylene-butylene), styrene-poly 
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(ethylene-propylene)-styrene, styrene-poly(ethylene-butylene)-styrene, 
(polystyrene/poly(ethylene-butylene)/polystyrene, poly(styrene/ethylene- 

butylene/styrene) and the like. 

Commercial examples of suitable elastomeric copolymers are, for 
example, those known as KRATON® materials which are available from Shell 
Chemical Company of Houston, Texas. KRATON® block copolymers are available 
in several different formulations, a number of which are identified in U.S. Patents 
4,663,220, 4,323,534, 4,834,738, 5,093,422 and 5,304,599, hereby incorporated by 
reference. 

Other exemplary elastomeric materials which may be used include 
polyurethane elastomeric materials such as, for example, those available under the 
trademark ESTANE® from B. F. Goodrich & Co. or MORTHANE® from Morton 
Thiokol Corp., polyester elastomeric materials such as, for example, those available 
under the trade designation HYTREL® from E.I. DuPont De Nemours & Company 
of Wilmington, Delaware, and those known as ARNITEL®, formerly available from 
Akzo Plastics of Arnhem, Holland and now available from DSM of Sittard, Holland. 

The loop component 22 can be produced by applying heat to the second 
side 34 of the thermally retractable, fibrous material, as illustrated by the 
apparatuses 38 shown in Figs. 3 and 4. The heat can be applied using a device 40 
such as a hot air knife, infrared heat, a floatation oven, or any other suitable means. 
As used herein, the term "hot air knife" refers to a device through which a stream of 
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heated air under pressure can be emitted and directed. With such a device, it is also 
possible to control the air flow of the resultant jet of heated air. A conventional hot 



air 



knife is described in U.S. Patent No. 4,567,796 issued 04 February 1986, hereby 
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rporated by reference. A zoned hot air knife, in which the hot air can be applied 
to spaced apart zones, is described in U.S. Patent No. 6,066,221 issued 23 May 2000, 
hereby incorporated by reference. The apparatus 38 in Fig. 3 shows heat being 
applied continuously over an entire width of the thermally retractable, fibrous 
material. The apparatus 38 in Fig. 4 shows the hot air knife 40 applying heat in 
spaced apart zones over the width of the thermally retractable, fibrous material, 
thereby resulting in a loop component 22 have spaced apart zones of loops 28 
interspersed between zones free of loops 28. 

The heat is hot enough to cause the second (exposed) side 34 of the 
material to retract and to cause the fibers on the second side 34 of the material to bond 
together or at least become thermally stabilized. More specifically, the temperature 
of the heat is within ±5°C of a melting point of the material. When using the hot air 
knife 40, the material passes beneath the hot air knife 40 at a line speed in a range of 
about 100-3000 feet per minute, more commonly about 500-2500 feet per minute, 
desirably about 1000-2000 feet per minute. Generally, the air velocity from the hot 
air knife 40 is about 1,000-25,000 feet per minute, preferably about 5,000-20,000 feet 
per minute, more preferably about 8,000-15,000 feet per minute. The material is 
drawn in the heated state and quenched in the drawn state, thereby causing the 
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material to retract. Typically, when exposed to the heat of the hot air knife, the 
material tends to retract in the cross direction. However, the material can retract in 
any suitable direction. The cross direction is indicated by an arrow 48, and the 
machine direction is indicated by an arrow 50 in Figs. 3 and 4. 

The amount of retraction should be about 10% to about 40% of the 
starting material length and/or width, suitably about 15% to about 35% of the starting 
material length and/or width, most suitably about 20% to about 30% of the starting 
material length and/or width. When the material retracts, fibers on the first side 32 
of the material are gathered, thus forming loops 28. Desirably, the nonwoven material 
has a pre-existing inter-fiber bond pattern, such as a thermal bond pattern in a 
spunbond web. One example of a suitable bond pattern 42 is an S-weave, as 
illustrated in Fig. 5. Another suitable interfiber bond pattern includes delta bonding. 
The advantage of having a pre-existing interfiber bond pattern is to better define the 
spacing and dimensions of the loops 28, which tend to appear between the bonded 
regions. 

As shown in Figs. 3 and 4, the material can be held on a forming 
wire 44 with a vacuum 46 while heat is applied to the second side 34 of the material. 
The vacuum 46 can be controlled, i.e., turned up, down or off, to allow the heated 
material to move in a direction of retraction. The forming wire 44 can be altered by 
forming a pattern on a surface of the forming wire 44 with grooves, apertures, 
indentations, or the like, such that when the heat is applied to the second side 34 of 
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the material, only the portions of the material in contact with the patterned forming 
wire 44 are thermally retracted. Using a patterned forming wire 44 results in a 

patterned loop component 22. 

A bond pattern, such as the S-weave bond pattern 42 shown in Fig. 5, 
can be applied to the material during the thermal bonding process. The S-weave bond 
pattern 42 and other suitable bond patterns are described in U.S. Patent No. 5,964,742 
issued 12 October 1999, hereby incorporated by reference. Desirably, about 10 to 
25% of the spunbond web is bonded with the S-weave pattern. 

The loop component 22 of the present invention maintains the softness 
of the raw material on the first side 32 of the material. The loop component 22 is 
made of at least one layer of material, without any mechanical stretching and without 
the use of adhesives or any other type of bonding mechanism other than heat. Thus, 
the method of the invention is a highly efficient, highly economical way to make a 

functional loop component 22. 

It will be appreciated that details of the foregoing embodiments, given 

for purposes of illustration, are not to be construed as limiting the scope of this 
invention. Although only a few exemplary embodiments of this invention have been 
described in detail above, those skilled in the art will readily appreciate that many 
modifications are possible in the exemplary embodiments without materially 
departing from the novel teachings and advantages of this invention. Accordingly, 
all such modifications are intended to be included within the scope of this invention, 
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is defined in the following claims and all equivalents thereto. Further, it is 



recognized that many embodiments may be conceived that do no. achieve all of the 
advantages of some embodiments, particularly of the preferred embodiments, ye. the 
absence of a particular advance shall not be consmted to necessarily mean that such 



an 



embodiment is outside the scope of the present invention. 
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